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lar e number occurred on the’lst and 2 4  and from the 

larger number occurred in the mountainous country 
and in the basin and plateau region to the eastward of 
the Cascade Range. More than 40 stations in the State 
of Oregon alone reported one or more thunderstorms. 

Killing frosts occurred at  over a dozen stations in 
Oregon, and light to hea frosts at  a good many more 

eral, however, being codned  to limited areas. 
Sunshine was deficient in Washington, particularly 

west of the Cascade Mountains. It was somewhat 
below normal in northwestern Oregon, but elsewhere in 
the district there was about the usual amount. 

The average wind direction was from the west, and the 
highest velocity reported was 56 miles an hour from the 
southeast a t  North Head, Wash., on the 14th. 

l l t  % to the close of the month they were general. The 

points in Washmgton and 7 dalio. Dmiage was not gen- 

WATER RESOURCES IN OREGON AND THEIR DEVEL- 
OPMENT. 

By JOHN T. WHISTLER, Member American Society of Civil Engineere. 

A prominent man in public affairs said recently with 
reference to certain 
[‘There is but one 

most of our natural resources there must be a wide gen- 
eral knowledge of what they are and the conditions sur- 
rounding them. 

More than six years ago I had the privilege of convey- 
ing to the joint committee on irrigation of the Oregon 
State Legislature, then in session, the offer of the Director 
of the United States Geological Survey to allot, from 
the Federal appropriation for stream-gaging work, an 
amount equal to whatever the State legislature would 
appropriate for the same purpose, not exceeding $25,000 
per annum; that is, if the State woulcl a pi0 riate 
$25,000 for stream-gaging work in Oregon, t t e  ’Jnited 
States Geological Survey would allot from the Federal 
appropriation a similar amount, making $50,000 per 
annum for stream-gaging work. 

Other States, more keenly alive to the value of such 
work, promptly acce ted similar offers, and it is not now 

Wliat the State legislature actually did, wtls to appro- 
priate only 10 per cent of the full amount offered, or 
$3,500. The United States Geological Survey, true to its 
offer, allotted an equal amount each year. This year, as 
a result of the continued agitation, the State legislature 
appropriated a total of $25,000 for hydrographic and 
topographic work, about $10,000 of mhich goes to stream- 
gaging work. The United States Geological Survey has 
allotted a similar amount. 

opinion. That is why 
It is certainly very 

so easy to get the fu P 1 amount originally offered. 

QUANTITY OF WATER AS AFFECTING IRRTQATION, WATER- 
POWER DEVELOPMENT, AND NAVIGATION. 

Taking up the features of water resources having inore 
direct reference to quantity. I wish to  show tlie short- 
sightedness displayed in developing a knowledge of what 
the resources of this character are in the State of Oregon. 

About the first things an engineer must consider in 
either an irrigation or R water-power project are, What 
are the niean daily discharges, what is the minimum dis- 
charge and its duration, and what is the niasimuiii rate 
of discharge that will have to be taken care of. The latter 
will not be determined b j  10 or 2.5 years’ records, or even 
a 100-year record, aa witnessed in the recent flood of the 

rker  Seine in France. Such reports will be of value, 
though, in airling to form a judgment of what it map be. 
The menu daily discharges, how ever, ana the probable 
yearly variation froni them in the future, M 111 be fairly 
well known, ant1 this can not be even reasonably rleter- 
mined in any other way. 

I t  makes no tliference how valuable such information 
\t-oultl be to the State of Oregon, directly or indirectly, 
to-daF or to-morrow, concerning some stream of which 
such gagings and records have not been iiiatle and kept, 
110 amount of money can obtain them now. It costs very 
little money as compared to its value, bnt it requires years 
of time. 

I can call to mind irrigation projects which rvoultl 
involve tlie expenditure of many millions in construction 
in Oregon, but which can not be h a n d  at  the presept 
time because of the very meager knowledge of the avail- 
able water supplj-. The same can be said of power proj- 
ects. If the eople generally could only realize the value 

appropriation by the legislatuie would he such as to make 
it one of the first acts of the nest session. 

The value of this knowlecloe of stream flow is not done 
in connection with the devehpment of new proiects, but 
it is also in the better and more equitable distribution of 
existing water rights. Last pear my attention was called 
to a news item from Rosnell, N. Ales., in which it was 
stated that since the completion of the EIondo gr0jer.t by 
the Reclamation Service some two years prior, the reser- 
voir had not received n drop of run-off. I understand 
that this was true, and that practically the same condi- 
tions have continued to the present time. 

The Sweetwater P a m  in southern California was 
completed to a height of 95 feet in 1S95. It created a 
storage reservoir of 32,500 acre-feet capacity. During 
the eight years prior to this the run-off at  the dam had 
averaged nearly this aniount. though over two-fifths of 
it ran off in one gear. The total run-off for the liest nine 
years was less tliuii half enough to fill the reservoir once, 
aiicl probably barely supplied evaporation. During four 
of these years there was absolucely no run-off at  the dani, 
and three of these gears %ere successive. 

After 10 years, during which the total run-off was not 
sufficient to fill the reservoir once, .the supply has again 
been rLbundant,, a i d  the dam this year has again been 
increased by suficient, to approximately double tlie 
capacity of the reservoir. This is practically the fourth 
time the darn has been increased, yet there is little doubt 
that if a better knowledge had been available of the 
stream’s characteristics the dam would never have been 
coninienceci, 

The feeling is yet revalent with most Oregonians that 

ing coals to Newcastle,” but it is a fact that the average 
precipitation in this valley during the growing season is 
less than in many of the arid regions. This is well illus- 
trated in tho diagram, Fig. 1, compiled from the records 
of the United States Weather Bureau and published by 
the Oregon Conservation Commission, which has under- 
taken to proniote irrigation in the Willamette Valley. 

A knonledge of water resources is not complete when 
u e  have made analyses of the character of all pur waters 
and have obtained long records of rate of discharge, as we 
also want to know what can be done to increase the mini- 
mum discharge of a stream. This is as true for power 
det-elopment as for irrigation. The minimum flow of a 
stream usually determines the maximum economic devel- 
opment of a power project, because a power good for on1 
mne months in the year has little demand, and the i n s t d  

of this know P edge I feel the demand for a still larger 

irrigation in the Wil P amette Valley would be like “carry- 


